Abstract
Introduction
In parallel to the developments in science, it was regarded that knowledge reached by reason and observation was not absolute and always valid; and this conception caused moving away from the mentality of education directed to loading knowledge. Hence, the roles undertaken by teachers and learners in the process of education have changed, and consequently, learners' taking the responsibility of and being effective in their own learning caused the concept of selfregulation to emerge (Üredi & Üredi, 2007) . The concept of self-regulation was first suggested by Bandura, the founder of social cognitive learning theory (Senemo lu, 2011) , and was then defined by several other researchers. According to Rizemberg and Zimmerman (1992) , self-regulation is setting goals, developing strategies in order to attain those goals, and controlling what gains the strategies lead to. Perry and Drummond (2002) contend that it is students' awareness of the factors influential in their motivation to learn and to take responsibility.
Self-regulated learning, which developed in consequence of students' controlling the process of learning and with their awareness of the processes, is among the objectives of problem-based learning (PBL) (Ta k n, 2008) . "PBL provides opportunities for self-regulated learning by offering students choices and control about what to work on, how to work, and what products to generate" (Paris & Paris, 2001, p. 94) . "It makes students responsible for finding information, coordinating actions and people, reaching goals, and monitoring understanding" (Paris & Paris, 2001, p. 94) . Students take part in cooperative groups and try to determine what they need to learn in order to solve the problems in the PBL. They engage in self-directed learning and at the same time they use the knowledge obtained in the solution of the problems, and reflect what they have learnt and the effectiveness of the strategies they have used. Therefore, PBL is a method helping students to be active in solving the real-world problems and ensuring that they take the responsibility of their learning (Lee, Shen & Tsai, 2010) . Study results of Sungur and Tekkaya (2006) revealed that PBL enhances the self-regulatory skills of 10th-grade students. Ertmer, Newby and MacDougall (1996) conducted a qualitative study of how veterinary students approached learning from problems. Low self-regulated learning students had difficulty adapting to the kind of learning required in problem-based instruction. High self-regulated learning students valued learning from problems and tended to focus on the problem analysis and reflection process.
Self-regulatory processes are teachable (Schunk & Zimmerman, 1998) and self-regulated learning depends on motivation and control (Corno, 1993 ; as cited in Paris & Paris, 2001 ), but "self-regulated learning skills are of little value if students do not motivate themselves to use them" (Sungur & Tekkaya, 2006, p. 307) . According to Pintrich (1999) : The use of various cognitive and self-regulatory strategies involves a level of engagement that is often more demanding in terms of time and effort for students than their normal level of engagement. In order for them to invest the extra time and effort in self-regulated learning, they must be motivated to use these various strategies. (p. 467).
Hence, one of the motivational beliefs developing and sustaining self-regulated learning is self-efficacy (Pintrich, 1999) . Self-efficacy is individuals' judgements of how well they can perform the actions necessary for coping with probable situations (Bandura, 1982) and their belief in their capacities of doing the activities needed for achieving a certain amount of performance (Bandura, 1986) . Self-efficacy is extremely important for self-regulated learning because it affects the extent to which learners engage and persist at challenging tasks. Students with higher self-efficacy are more likely to engage in a difficult task and more likely to persist at a task even in the face of initial failures compared to lowefficacy students (Pajares, 1996) . Findings of several studies (Pintrich, 1989; Pintrich & De Groot, 1990; Pintrich & Garcia, 1991; Pintrich, 1999) conducted with middle school and college students showed very positive relations between self-efficacy and self-regulated learning. srael (2007), on the other hand, found a moderate level positive correlation between self-regulation and self-efficacy in science.
Being able to regulate your own learning is viewed by educational psychologists alike as the key to successful learning in school and beyond. Researchers have designed powerful new learning environments in which the knowledge, skills, and attitudes associated with self-regulation can be acquired (Boekaerts, 1999, p. 446) .
Since the PBL and similar approaches included in those new leaning environments require the develeopment of self-regulated leaning skills, the inclusion of the approaches supporting the development of those skills in the earlier period in the curriculum can help students in facilitating those skills and in the development of affective properties (Turan & Demirel, 2011) . The fact that students' affective characteristics during application of the curriculum were determined is one of the issues that curriculum developers focus on; because there may be attitudes to instill in students through the implementation of the curriculum and it is also possible that the attitudes gained before and during the curriculum can hinder or make difficult the things to be learnt. In this context, it is important that students' attitudes should be determined in conducting the PBL (Turan & Demirel, 2009) . Attitude is a tendency attributed to an individual, and is not an observable behaviour (Ka tç ba , 1996 ). An attitude is acquired through experience. The attitude gained can be shaped in time through various effects and by giving positive messages (Gömleksiz, 2003) . According to Tosun and Senocak (2013) :
Student attitudes are considerably related to motivation and success. Having high skills and talents is not enough for students to complete a task successfully and to make them like an activity as they are doing it. In order to sustain students' motivation, a positive opinion about the learning task and an internal stimulus is needed. Attitudes and beliefs are accepted as the pioneers of behavioral objectives. The probability of having willingness about learning tasks and sustainability of efforts is higher in students with a positive attitude. (p. 63).
A review of literature in the light of the above mentioned issues makes it clear that the PBL is considered important in the development of self-regulated learning. Yet, the need for research into the effects of PBL on the development of self-regulated learning especially in science education is one of the reasons for performing this study. Additionally, the fact that research concerning the relations between self-efficacy and self-regulated learning is often at high school and college levels, and that the researches related to the attitudes towards PBL mainly come from medical literature (Birgegard & Lindquist, 1998; Kaufman & Mann, 1996; Vernon, 1995 ) are among the other reasons for performing this current research.
The purpose of the study
This study aimed to compare the effects of problem-based learning with traditional teaching method on prospective teachers' self-regulated learning skills. In addition to that, the study also set out to determine the levels of attitudes towards problem-based learning and self-efficacy perceptions of problem-based learning of prospective teachers and to check whether or not the two variables are significant predictors of self-regulated learning skills. In line with these purposes, answers were sought to the following research questions:
• Is there a statistically significant difference between prospective teachers' self-regulated learning skills according to the different teaching methods implemented? • At what levels are the prospective teachers in the experimental group in terms of attitudes towards PBL?
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• At what levels are the prospective teachers in the experimental group in terms of self-efficacy perceptions of PBL?
• Are prospective teachers' attitudes towards and self-efficacy perceptions of PBL the significant predictors of their self-regulated learning skills?
Method
Posttest only control group design was used in the study. In this design testing is not a possible threat, because none of the subjects in the study are measured twice (Fraenkel & Wallen, 2006) .
Study group
The sample for the study consisted of 49 prospective teachers from the Department of Secondary Science and Mathematics Education, Hacettepe University, Ankara, who participated in the spring term of the 2011-2012 academic year. They were first year students at Hacettepe University.
Data collection tools
The self-regulated learning scale
The scale, developed by Turan and Demirel (2010) , is a 41-item, 5-point Likert-type scale. Following the factor analysis conducted, the items in the scale were put under 4 factors whose eigenvalues were bigger than 1.5. The first of the important items accounted for 18.36% of the total variance while the second accounted for 16.94%, the third acounted for 11.95%, and the fourth accounted for 7.87%; and the 47.10% in total. The Cronbach's alpha reliability coefficients for the factors were 0.88, 0.91, 0.83, and 0.76 respectively, and 0.91 for all the items.
The attitude scale for problem-based learning
The scale developed by Turan and Demirel (2009) constituted 20 propositions with equal number of positive and negative propositions. It is a 5-point Likert-type scale. The Cronbach's alpha reliability coefficient for the scale was 0.95. Factor analysis was conducted so as to obtain evidence of construct validity. In consequence, it was found that the positive and negative items of the scale clustered on two different dimensions in the factor analysis, and that the scale accounted for a considerable part of total variance (61.32% in the first analysis, and 58.87% in the second one).
The scale of self-efficacy perception of problem-based learning
The scale developed by Onan, Turan and Ba usta (2010) contained 18 items. 9 of them were under the heading of group interaction, 5 under problem-solving, and 4 under responsibility in the trio factor structure. The Kaiser-Meyer-Olkin (KMO) coefficient was found to be 0.935, whereas the variance accounted by the factors was 53.42%, and the Cronbach's alpha reliability coefficient for the whole scale was 0.905.
The procedures of application
The study was conducted in the Spring semester of 2011-2012 academic year. The topic of acid base related to daily life was chosen for the study purposes. The prospective teachers were randomly assigned to experimental group (22) and control group (27) according to their semester scores in General Chemistry I and Basic Chemistry I during the autumn semester in the 2011-2012 academic year. They were informed of the purpose of the study. Then the prospective teachers in the experimental group were told about problem-based learning. What application procedures problem-based learning contained was explained to them.The prospective teachers in the experimental group were randomly assigned to 5 groups. The teaching of the acid base topic was performed through PBL in the experimental group while it was done through the traditional method in the control group. The PBL was fulfilled in 5 sessions. At the final stage of the study, the experimental group was given The Attitude Scale Towards Problem-Based Learning as well as The Scale of Self-Efficacy Perception of Problem-Based Learning while both the experimental group and control group were given The SelfRegulated Learning Scale.
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Data Analysis
Descriptive statistics (mean and standard deviation), multiple linear regression and independent samples t-test were employed in the data analysis.
Results
The results for the independent samples t-test in relation to the first research problem are shown in Table 1 . An examination of Table 1 shows that there is no significant difference between the self-regulated learning skill scores of prospective teachers in both the experimental and control group (t=-0.033, p>0.05).
In relation to the second research problem, the study performed by Turan and Demirel (2011) was taken into consideration in determining the levels of attitudes towards the PBL of prospective teachers in the experimental group. The mean score for prospective teachers' attitudes towards the PBL was found as x = 60.50, and the standard deviation was calculated as S=11.47. Because those with attitudes scores of ±1 standard deviation (those having scores between 49 and 71) were regarded as middle, those with scores above 1 standard deviation as positive and those with scores below 1 standard deviation were regarded as negative, it may be said that the mean score obtained was (x =60.50) at the middle level.
In relation to the third research problem, the mean score of self-efficacy perceptions of PBL of prospective teachers in the experimental group was calculated as x =72.09 and the standard deviation as S= 6.85. Because those with self-efficacy scores of ±1 standard deviation (those having scores between 66 and 77) were regarded as middle, those with scores above 1 standard deviation as positive and those with scores below 1 standard deviation were regarded as negative, it may be said that the mean score obtained was (x =72.09) at the middle level.
The multiple regression analysis results in relation to the fourth research problem are shown in Table 2 . On examining the zero-order and partial correlations between predictor variables (self-efficacy perception and attitude) and the dependent variable (self-regulated learning skill) in Table 2 , it becomes evident that a positive correlation at the intermediate level is available between self-efficacy perception and self-regulated learning skills (r=0.68); but when the other variable is controlled, the correlation between the two variables is r=0.67. Besides, the positive and low level zeroorder correlation between attitude and self-regulated learning skill was calculated as r=0.28, and when the other variable is controlled, it is positive and low level (r=0.19). Self-efficacy perception and attitude variables together have high and significant correlations with self-regulated learning skills (R=0.703, R 2 =0.4905, F(2,21)=9.302, p<.05). Both variables together acoount for 49% of the total variance in prospective teachers' self-regulated learning skills. According to the standardised regression coefficient ( ), however, the relative order of importance on self-regulated learning skills is: selfefficacy perception and attitude. 
Conclusion and Discussion
According to the results of the independent samples t-test which was done in relation to the first research problem, there is no significant difference between the scores of the self-regulated learning skill scores of prospective teachers in both the experimental and control group. Accordingly, it may be said that problem-based learning and the traditional teaching method do not have significant effects on prospective teachers' self-regulated learning skills. Besides, no research studies were encountered in literature examining the effects of PBL on the development of self-regulated learning, especially in science education.
In consequence of the descriptive statistics performed in relation to the second and third research problems, it may be stated that prospective teachers are at the middle level in terms of attitudes towards PBL and of their self-efficacy perceptions of PBL. Study findings of Rajab (2007) revealed that students enrolled in a PBL class exhibited greater gains in biology self-efficacy and were likely to report more favorable attitudes toward biology compared to students enrolled in a traditional class. Students had favorable attitudes toward PBL regardless of their pre-treatment self-efficacy and achievement levels.
According to the results of multiple regression analysis performed in relation to the fourth research problem, selfefficacy perception along with attitude variable was found to have high significant correlation with self-regulated learning skills. It may be said that both variables together acoount for 49% of the total variance in prospective teachers' selfregulated learning skills. A review of literature showed that the number of research studies regarding the correlation between self-efficacy perception and self-regulatory skills at university level was not high ( srael, 2007; Ng, 2002) ; but that studies concerning attitudes towards PBL were mostly performed in the field of medicine (Birgegard & Lindquist, 1998; Kaufman & Mann, 1996; Vernon, 1995) .
Based on an overall evaluation of the results obtained in the study, it may be said that the fact that prospective teachers' attitudes towards and their self-efficacy perceptions of PBL was at the middle level was a satisfactory result. Because knowing an individual's attitudes towards an object or a stimulus helps us predict what that person's behaviour will be against the relevant stimulus (Üstüner, 2006), this result displays the probability that the prospective teachers prefer PBL in the future in their classes. Yet, because attitude and self-efficacy are gained through experience, opportunities should be given to prospective teachers to encounter such approaches as the PBL. Especially, "PBL's collaborative process provides explicit feedback to students about their performance, serving as a source of efficacy information that enhances self-efficacy development" (Dunlop, 2005, p. 78) .
The fact that prospective teachers had faced with PBL-an approach of learning different from the traditional appraoch-for the first time may be the cause for not having a significant effect on their self-regulated learning skills. Another reason could be that the application time period of the PBL might not have been sufficient for the development of their self-regulated learning skills. Turan and Demirel (2010) , on the other hand, pointed out that gaining self-regulated learning skills takes time even if it is possible to gain it with experience.
Being able to plan a learning activity and to monitor and evaluate it does not automatically imply that one can steer and direct one's learning process without the help and support of the teacher or the textbook (Winne, 1995) . Teachers and learning environments play important roles in students' gain of self-regulated learning skills (Eshel & Kohavi, 2003) . Therefore, the importance of self-regulated learning should be explained to prospective teachers, and they should be provided with models and guides so that they can become self-regulated learners. Methods capable of developing their self-regulated learning skills should be used in classes. Prospective teachers should also be provided with opportunities to develop those skills. As mentioned by Paris and Paris (2001) , "self-regulated learning is also more likely when teachers create classroom environments in which students have opportunities to seek challenges, to reflect on their progress, and to take responsibility and pride in their accomplishment" (p. 99).
